ABSTRACT Research on drug treatment facility locations has focused narrowly on the issue of geographic proximity to clients. We argue that neighborhood conditions should also enter into the facility location decision and illustrate a formal assessment of neighborhood conditions at facilities in a large, metropolitan area, taking into account conditions clients already face at home. We discuss choice and construction of smallarea measures relevant to the drug treatment context, including drug activity, disadvantage, and violence as well as statistical comparisons of clients`home and treatment locations with respect to these measures. Analysis of 22,707 clients discharged from 494 community-based outpatient and residential treatment facilities that received public funds during 1998-2000 in Los Angeles County revealed no significant mean differences between home and treatment neighborhoods. However, up to 20% of clients are exposed to markedly higher levels of disadvantage, violence, or drug activity where they attend treatment than where they live, suggesting that it is not uncommon for treatment locations to increase clients`exposure to potential environmental triggers for relapse. Whereas on average both home and treatment locations exhibit higher levels of these measures than the household locations of the general population, substantial variability in public treatment clients`home neighborhoods calls into question the notion that they hail exclusively from poor, high drug activity areas. Shortcomings of measures available for neighborhood assessment of treatment locations and implications of the findings for other areas of treatment research are also discussed.
INTRODUCTION
Recent evidence suggests that differences in the propensity to use illicit drugs among individuals may be related to differences in neighborhood environments, with individuals residing in lower income and disorganized (i.e., disadvantaged) communities having higher rates of drug use after adjusting for individual-level differences in age, race, employment, and income. [1] [2] [3] The theoretical underpinnings for these studies derive from social ecology theory [4] [5] [6] and strain and social disorganization theories, [7] [8] [9] which postulate that illicit drug use can be explained in part as a response to neighborhood environments that cause undue stress or strain, lack the community-level organization or collective efficacy to sanction illegal-drug-using behavior, and present the individual with frequent opportunities to purchase and use illegal drugs. In fact, both drug-using and abstaining residents of more disadvantaged neighborhoods are more likely to be approached by someone offering illicit drugs than residents of more advantaged neighborhoods. 10 The relationship between illicit drug use and neighborhood context may have implications for individuals recovering from substance abuse. Encouraging patients to move away from a Bbad neighborhood[ to reduce stressful circumstances, visual and auditory cues for use, and social ties that facilitate use is already a goal of many treatment counselors. 11, 12 A recent review attempting to identify potential neighborhood influences on relapse and retention in treatment suggests that conditions around the treatment site may also influence treatment outcomes, particularly social and economic stressors such as disadvantage and violence, visible drug activity, and drug availability. 13 This suggests that decisions regarding the location of drug treatment facilities should consider neighborhood context in addition to proximity to potential clients. To date, however, no study has forwarded measures or methods relevant to assessing the appropriateness of neighborhood conditions at treatment locations in a large urban area.
In this paper, we present such an assessment for the public treatment system in Los Angeles County (LAC). Two considerations motivate our focus on the public treatment system. First, public agencies are typically responsible for meeting treatment needs within a set geographic area and must strategically select treatment locations to meet those needs. Second, the public system is more readily influenced by public policy. For example, contractual agreements with providers that receive public funds to provide treatment can be made contingent upon conditions at the treatment location. Whereas an objective assessment of neighborhood conditions at treatment locations relative to where clients live can help guide facility location decisions, we recognize that it is no substitute for fair siting processes and will not necessarily satisfy concerned residents' opposition to a planned site or expansion. [17] [18] [19] The aims of this assessment are threefold:
(1) Summarize the level and variability of potential environmental triggers for relapse at patients' residential and treatment locations; (2) Test for systematic differences between residential and treatment locations; (3) Estimate the extent to which patients are exposed to higher levels of potential environmental triggers for relapse at treatment compared to where they live.
Our study area, LAC, contained 494 community-based outpatient and residential programs that received public funds and provided services to a sizable patient population at 199 physical locations during fiscal years 1998-2000. During this period, 22,707 patients who did not meet criteria for homelessness (i.e., unable to provide for his/her own adequate shelter, including individuals who reside, for example, in shelters or temporary voucher hotels) and were able to report a zip code of residence were admitted to these programs for illicit drug-use problems.
METHODS

Treatment Episode Sample
Our patient-level data come from treatment entry and discharge records collected on all patients discharged during fiscal years 1998-2000 from programs that contract with the county Alcohol and Drug Program Administration. These records are collected as part of the Los Angeles County Participation Reporting System (LACPRS). All data are by self-report and include zip-code identifiers for the patient's place of residence and the treatment facility.
We restrict the sample to patients treated at community-based outpatient or residential recovery programs (i.e., not incarcerated or in a detoxification program) who reported a primary problem at admission with an illicit drug [heroin, cocaine, crack, marijuana, phencyclidine (PCP), methamphetamines, ecstasy, lysergic acid diethylamide (LSD), or nonprescription methadone] and who both lived and attended treatment in LAC. Primary alcohol clients are omitted because of likely differences in neighborhood conditions leading to relapse and retention. The analysis also excludes homeless patients, whose residential location is not reported. We limit our sample further to patients' first discharge during the study period to permit generalization of findings to the population of patients rather than treatment episodes. Of these patients, 91 (0.4%) were dropped because they did not report a valid residential zip code.
We also restrict the set of zip codes to avoid outliers resulting from low precision of the contextual measures, some of which are rates of rare events per capita, household, or family. Specifically, we drop zip codes with fewer than 5000 residents. * One zip code (91310, Castaic, CA) is missing from the shapefile required to construct the zip-code level measures; another (90704, Catalina Island) is dropped because it is an island far from the rest of the county. These restrictions reduce the sample of zip codes from 287 to 259 (representing 99.6% of the total LAC Census 2000 population) and the sample of patients by 0.9% from 21,533 to 21,335. Finally, the treatment location of an additional 4% of remaining patients could not be uniquely identified because of inconsistencies in the facility-episode link file. These deletions leave 21,420 cases for analysis of home neighborhood and 21,581 for analysis of treatment neighborhood, representing 99.1 and 99.8%, respectively, of all nonhomeless patients living and receiving community-based outpatient or residential treatment for an illicit substance abuse problem in the county.
Contextual Measures
The contextual measures were drawn from a recent review 13 that attempted to enumerate all contextual influences that might impede treatment retention. Based *A Poisson probability model was developed to guide selection of these thresholds and the choice of how many prior years of data on these rare events to include in the final average per capita rates that serve as our measures. Whereas a longer history increases precision, the cost is including Bold[ data that may not reflect current circumstance. Based on the model, we include 5 years of homicide rates (1996-2000) and 2 years (fiscal 1998-2000 and calendar 1999-2000) for other measures. In the smallest zip codes (5000 residents), this yields an estimated statistical power of 75% to detect fourfold differences relative to the mean zip code, and 25% power to detect twofold differences. Most patients (75%) live in and attend treatment in zip codes with 25,000 residents or more and better precision. The estimates and Poisson model are available from the author. on this review, three factors seem most relevant for our analysis: neighborhoodlevel disadvantage, violence and victimization, and drug activity. *
The measures used to approximate these constructs are drawn from data sources at different geographic resolutions. We align measures by aggregating to zip codes, the finest resolution in LACPRS. To mitigate the problem of variation in population size among zip codes, most measures are computed as per capita rates. To correct misalignment, counts from census areas and administrative reporting areas are apportioned to zip codes proportional to the share of their area that falls in each zip code. Our estimate of the zip-code population, required as the denominator for per capita contextual measures, is computed by aggregating from census blocks, again apportioned according to the share of their area in each zip code.
Neighborhood Disadvantage
We adopt a common version of the disadvantage measure shown by previous research to have high reliability (! = 0.91 in this sample), 1, 14 which consists of four components derived from 2000 Census data, standardized and then summed within each zip code: (1) percent of individuals living below the poverty line; (2) male unemployment rate; (3) percent of female-headed households; and (4) percent of families receiving public assistance.
Violence and Victimization
Average, annual, zip code rates of homicide and calls for service to police per capita during 1996-2000 are our proxies for violence victimization and were estimated from counts from California Department of Health and Human Services (CHHS) and the Los Angeles Police Department (LAPD). We limited calls to those implying violence or victimization: assault with a deadly weapon, arson, attack, battery, bomb, burglary, child abuse, dispute, explosion, kidnapping, murder, prowler or a neighbor reporting an open window or door,
. robbery, screaming, shots fired, theft, and vandalism. Although such events are likely to be underreported in communities distrustful of police, we suspect that, overall, neighborhoods with more violence probably log more calls than others. The homicides measure relies on reporting by health facilities rather than law enforcement.
Drug Activity
Drug-related deaths, arrests, and local involvement in treatment proxy drug activity. Drug-related deaths were defined as those with a primary cause of drug dependence, nondependent abuse of drugs, drug poisoning, or drug psychoses. Counts were obtained from CHHS for 1996-2000 and divided by the zip-code population to obtain a mean annual per capita rate. Drug-related deaths have been used by others to measure local rates of use, 15 but a weakness of the measure is that the likelihood of death given use also depends on drug-use choice, health, and access to health care. For example, overdoses are more closely associated with poly *It is important to emphasize that we examine drug activity rather than drug availability because of the difficulty of accurately measuring the latter in an illicit market.
. These incidents are relevant for inclusion in the violence and victimization measure because, according to a personal communication with LAPD's Crime Analysis Unit, they often result in apprehension of a suspect for breaking and entering or burglary.
and alcohol drug use and recent episodes of abstinence following incarceration or treatment. 16 LAPD arrests during 1998-2000 for drug offenses involving possession, use, presence during use, paraphernalia, fraudulent prescriptions-Buse[ offenses-and sale, transport, or furnishing of illicit drugs or fraudulent prescriptions-Btrafficking[ offenses-were obtained for LAPD reporting districts (RDs) and aggregated to zip codes. Failure-to-register arrests (i.e., drug felons who fail to register with authorities in a new locality), which do not necessarily indicate current drug activity, are excluded. BUse[ and Btrafficking[ offenses are highly correlated (Q0.9) among zip codes within and between years, so we sum them for a single measure. Although arrests depend on policing effort, recent evidence suggests that they are a good relative measure of visible drug activity, 17 which is relevant to our theories regarding neighborhood triggers for relapse.
Local involvement in drug treatment is measured as the per capita rate of discharges from inpatient chemical dependency care, from the Office of Statewide Health Planning and Development Patient Public Discharge Data for calendar years 1999-2000, and nonhospital discharges from publicly funded programs in 1998-1999, from LACPRS data. Although the use of an aggregate measure of drug treatment episodes to measure the neighborhood context of drug treatment may appear circular, note that many patients live in areas where many of their neighbors have also sought treatment for substance abuse problems, whereas others live in areas with relatively few other patients nearby. In this sample, the annual rate of treatment per zip code ranged from 4 to 304 per 10,000 residents (mean = 40, SD = 30). Thus, the measure captures important variation with respect to one indicator of drug activity.
Arrest and calls for service data are available only for LAPD`s jurisdiction, a subsection of LAC. We refer to the BLAPD study area[ as the 80 LAC zip codes with at least 75% of their area in LAPD RDs. This subarea contains about a third of all LAC discharges and facilities.
Statistical Analysis
To provide visual perspective, we constructed maps showing facility locations, quintiles of the distribution of patient density per unit area, and quintiles of contextual measures by zip code. For brevity, of the contextual measures, only the map for disadvantage is provided here.
To examine the issue of whether neighborhood conditions around treatment facilities differ from conditions where patients live, we generate box-and-whisker plots for each contextual measure within patients`(1) home zip codes and (2) treatment zip codes, where the unit of analysis is the patient, which naturally accounts for differences in the volume of treatment episodes across facilities. To allow comparison of patient and treatment locations to the general, nonclient population, the distribution of contextual measures among census households is also shown. Extreme outliers [i.e., less than (25th percentile _ 1.5IQR) or greater than (75th percentile + 1.5IQR)] are suppressed to allow adequate space for comparing medians and interquartile ranges (IQRs). The count of the general population is the 2000 Census count less the number of patients residing in the zip code. Paired t tests and nonparametric Wilcoxon matched-pairs, signed-rank tests are employed to test the hypothesis that patients`treatment locations are systematically higher in each measure than their home neighborhoods.
To assess the statistical significance of differences between patients`home and treatment locations compared with the locations of the general population, we estimate ratios of means: the mean of the contextual measure at patients`home (or treatment) neighborhoods relative to the mean for the general population. A onesample test is used because the general population count is a known population parameter rather than a sample estimate. These ratios and other analyses are computed separately by treatment modality because one might expect outpatient drug-free, outpatient methadone maintenance, and residential facilities to exhibit systematically different spatial patterns. Spatial autocorrelation is potentially a problem for the t and Wilcoxon tests described above because correlation among zip-code measures of disadvantage (and other contextual measures) may vary with the distance between zip codes, violating the independence assumption of these tests. Lagged versions of the contextual measures to correct for autocorrelation produced findings and conclusions equivalent to those reported in this paper.
18 * A separate concern is the degree to which facility locations expose patients to higher levels of the contextual measures than their home neighborhoods. We estimate the percent of patients for whom a given contextual measure at the treatment site is at least a standard deviation greater than at the same patient`s home location and the corresponding 95% confidence interval.
RESULTS
Visual maps show the distribution of neighborhood conditions throughout the study area and provide suggestive evidence of differences between home and treatment locations to guide more formal comparisons. The maps in Fig. 1 suggest that facilities tend to be located in areas with the greatest concentration of clients, and patients and facilities tend to be located in areas with relatively high disadvantage. The box plots in Fig. 2 provide a more formal visual comparison. They demonstrate that the range of neighborhood conditions where patients live is similar to the range for the general population, with the exception of involvement in drug treatment. Thus, patients are found over nearly the full range of levels of disadvantage, violence, drug deaths, and drug arrests, although there are some zip codes with no treatment patients. The distributions for treatment locations are less variable and indicate that there are no facilities in areas lowest in disadvantage, violence, treatment involvement, and drug arrests.
By comparing the medians and lower quartiles of the box plots, a consistent pattern is seen: Facility locations have the highest levels of disadvantage, violence, and drug activity, followed by home locations of patients and of the nonclient population.
Tests for differences between patients`home and treatment locations at the mean and median (not shown) were nonsignificant at the 5% level. However, home and treatment locations are significantly different, on average, from the general population for all measures as shown by the ratios in Table 1 . For example, the * One way to eliminate spatial autocorrelation is to use Blagged[ measures, which are residuals from a regression of the measure on the average of that measure in neighboring zip codes. For our contextual measures, Geary's C, a global measure of spatial association, found statistically significant spatial autocorrelation at the 5% level in the unadjusted, but not the lagged, measures. We defined neighbor relationships by first-order contiguity.
average outpatient lives in a neighborhood 2.7 times as disadvantaged as the average nonpatient and attends treatment in a neighborhood with 2.6 times the disadvantage. The ratios are all significantly greater than 1 at the 5% level, so that, on average, patients are more exposed to all of the contextual measures than the general population. Table 2 reports the percent of patients who attend treatment in a zip code at least 1 standard deviation (SD) greater than their home neighborhood for each measure. Values range from 0 to 21% and are typically from 10 to 15%. Treatment-home differences of 1 SD or more are most frequent in the LAPD study area in outpatient settings with respect to drug arrests (21 and 18%), drug-free outpatient settings with respect to calls for service (19%), and residential settings in the larger LAC area with respect to disadvantage (17%).
DISCUSSION
Recent studies have called attention to the importance of proximity to treatment clients in decisions regarding the location of substance abuse treatment facilities. [19] [20] [21] [22] Associations between illicit drug use and neighborhood context 1, 3 suggest that certain aspects of the neighborhood environment around the treatment site may also affect recovery. 12, 13 We illustrated an assessment of neighborhood conditions at publicly financed treatment facilities in a large, metropolitan area and compared them to conditions where patients they serve live.
Contrary to the common notion that public system patients are concentrated in disadvantaged areas, we find variability in patients`residential locations covering nearly the full range of neighborhoods in the county in terms of disadvantage, violence, and drug activity. The extent of variation in home locations is such that, excluding extreme outliers, the distributional range of each measure among patients is indistinguishable from the range for the nonpatient household population. These findings support Saxe et al.`s 2 contention that drug abuse is a problem that
Bbelongs[ in a sense to all communities. Nonetheless, on average, patients in Los Angeles are located in areas with significantly higher levels of social stressors and drug activity than other county residents.
We find no evidence of systematic differences in neighborhood conditions between treatment locations and where patients live in residential, methadone maintenance outpatient, and drug-free outpatient settings. However, a consequence of the variability in patient locations relative to treatment locations is that many patients attend treatment in neighborhoods with higher levels of disadvantage, violence, and drug activity than the neighborhoods where they live. These differences merit attention because they indicate increases in exposure to potential environmental triggers for relapse as a result of treatment. Taking one standard deviation as a Blarge[ difference, for example, 21% of outpatients in Los Angeles had a large treatment-home difference in drug arrests, and 19% had a large treatment-home difference in victimization-related calls for service. The percent of patients experiencing differences of this magnitude or greater for other measures and modalities is smaller, on the order of 10-15. Our assessment does not take into account that some patients may already be exposed to similar environments in other aspects of their daily lives, e.g., at the workplace. Interpretation of these findings is subject to the limitations of the data available for the assessment. Our findings are representative only of LAC. Only additional research or assessments can establish whether these relationships hold in other areas. As a neighborhood proxy, zip codes suffer several shortcomings, although they often appear in neighborhood analyses. 23, 24 An important, additional limitation is the exclusion of homeless patients from the sample because of the unavailability of information on where they typically reside. Because treatment demand by homeless patients is likely to concentrate in disadvantaged areas, our estimates of treatment-home neighborhood differences do not necessarily imply an excess of treatment capacity in these areas. Instead, they point to a potential risk factor for a substantial share of public system patients. Finally, data with adequate geographic coverage were not available to measure treatment at nonhospital facilities that do not receive public funds. Furthermore, some have speculated that potential data sources for measuring private care, such as insurance claims, often misclassify or do not capture drug treatment. 25 A major challenge for future assessments will be to improve the small-area neighborhood measures forwarded here given these and other shortcomings we discussed.
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